
YAG

1.
2. KDP YAG

2.1

[27, 26] ω

m = er

e P

P = Nm

N P E

P = ξ(1)E + ξ(2)E2 + ξ(3)E3 + . . . (15.1)

ξ(1) ξ(2) ξ(3) ξ(1) >> ξ(2) >> ξ(3)

ξ(i) E = E0 sin(ωt)

ξ(2) ξ(3) P E P = ξ(1)E

(15.1)
KDP( KD*P) LiNb03

ω 2ω

0.693μm
1.06μm 0.532μm

ω1 �= ω2 ω3 = ω1 + ω2 ω 2ω
3ω 3ω = ω + 2ω

2.2

(15.1)

–
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L ·Δk

2

η

−2π −1π 0π 1π 2π

15.1: Δk

η =
P (2ω)

P (ω)

η =
sin2(L ·Δk/2)

L ·Δt/2
dL2E2

ω (15.2)

η L · k/2 15.1 L ·Δk = 0 L
0 Δk = 0

Δk = 2k1 = k2 =
4π

λ1

(n(ω) − n(2ω)) = 0 (15.3)

n(ω) = n(2ω)

n(ω) n(2ω)

(15.3)
vω = c/n(ω) v2ω = c/n(2ω) vω v2ω

(15.3)

nω
o nω

en2ω
on2ω

e

θm
z

15.2:
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15.1: ×m

λ(μm) no ne θm

1.064 2.231 2.150
0.532 2.230 2.230 87◦0′

1.064 1.860 1.719
0.532 1.901 1.750 29◦30′

1.064 1.495 1.455
KD*P 0.532 1.507 1.467 30◦57′

15.2:

e+ e → o nω
e (θm) = n2ω

o o+ e → o [nω
o + nω

e (θm)]/2 = n2ω
o

o+ o → e n2ω
e (θm) = nω

o o+ e → e [nω
o + nω

e (θm)]/2 = n2ω
e (θm)

n(2ω) − n(ω) 10−2

Δk �= 0
Δk = 0 nω

e < nω
o 15.2

o e z

15.2 o e θm
×m

θm

sin2 θm =
(nω

0 )
−2 − (n2ω

0 )−2

(n2ω
e )−2 − (n2ω

0 )−2
(15.4)

nω
o n2ω

o n2ω
e 15.1

z

θm 15.3

Nonlinear Crystal
ω

2ω

Normal

θm

15.3:

o
e o e

e o 15.2
KDP

Ls 15.4 L >
Ls L << Ls Ls
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Δt Δν
15.5 t = t0

t1 t
′
1 1/2 Δt1 = t′1 − t1

1/4 t′2 − t2 < t′1 − t1

Aω

A2ω

L

A

O Ls 2Ls

0.5

1.0

15.4:

I(2ω)

t

I

0

0.25

0.5

1.0

t2 t′2

νν2 ν0 ν ′
2

t1 t′1

I(ω)

t

I

0

0.25

0.5

1.0

t1 t0 t′1

νν1 ν0 ν ′
1

15.5:

3.1

Q Nd3+:YAG PIN

15.6 Q Nd3+:YAG
Q KDP 45

532nm 1064nm
1064nm

3.2

Nd3+:YAG !

1. Nd3+:YAG
2. Nd3+:YAG
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15.6:

3. Nd3+:YAG
4.
5.

1.064μm
6. Nd3+:YAG

7.
8. KDP 45

9. KDP
10.
11.

1.
2.
3.

1064nm

“ ”
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